Development of inhalable nanocrystalline solid dispersion of tranilast for airway inflammatory diseases.
Tranilast (TL), an antiallergic agent, has been clinically used in the treatment of bronchial asthma, although the clinical use of TL is limited because of its poor solubility and systemic side effects. To overcome these drawbacks, a novel respirable powder (RP) of TL for inhalation therapy was developed using nanocrystal solid dispersion of TL (CSD/TL). In the CSD/TL, wet-milled crystalline TL particles with a mean diameter of 122 nm were dispersed, and there was a marked improvement in dissolution behavior of the CSD/TL-RP compared with that of a physical mixture of TL and carrier. Laser diffraction and cascade impactor analyses on the CSD/TL-RP demonstrated high dispersibility and deposition in the respiratory organs with emitted dose and fine particle fraction of ca. 98 and 60%, respectively. Inhaled CSD/TL-RP could attenuate antigen-induced inflammatory events in rats, as evidenced by histochemical analyses and inflammatory biomarkers such as lactate dehydrogenase, eosinophil peroxidase, and myeloperoxidase. The CSD/TL-RP seemed to be more potent than the physical mixture in inhibiting inflammatory responses, possibly due to the improved dissolution behavior. Systemic exposure of TL after intratracheal administration of CSD/TL-RP at a pharmacologically effective dose (100 μg of TL/rat) was found to be fivefold less than that of the oral TL dosage form at clinical dose (1.67 mg/kg). Given the improved pharmacodynamics and lower systemic TL concentration, the inhalable TL formulation might provide an interesting alternative to oral therapy with a better safety margin for the treatment of asthma and other airway inflammatory diseases.